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INTRODUCTION 


This report on the properties of burner-fuel oils produced during 1956 
was issued under a cooperative agreement between the American Petroleum 
Institute and the Bureau of Mines, United States Department of the Interior, 
at the request of the Oil-Heat Institute of America and the petroleum industry. 
This survey is the second for this type of fuel, the first being made in 1955. 2/ 
The surveys are conducted to provide information on the characteristics of 
burner-fuel oils now manufactured for sale. They are similar in pattern to the 
diesel-fuel surveys, conducted since 1950, 3/ and are not intended to conflict 
with but rather to supplement them. The importance of fuel oi! has resulted in 
the need for more information by the petroleum industry, manufacturers of 
heating appliances, and consumers regarding the types and qualities of the fuels 
currently being marketed. 


Samples of burner-fuel oil typical of their manufacture during the early 
part of 1956 were analyzed by the refiners in accordance with instructions from 
the subcommittee on fuel surveys of the Automotive Research Committee of the 
American Petroleum Institute. Results of the analyses were transmitted to the 
Bureau of Mines where the data were studied and compiled as shown in the 
tables of this report. 


SUMMARY 


Data on a total of 427 samples of burner-fuel oil are represented. The 
fuels were manufactured by 45 petroleum refining companies, large and small, 
In 123 refineries throughout the country and in Canada. The data are divided 
into five groups according to the stated grade of burner-fuel oil, and each group 
is subdivided into 5 tabulations according to the geographic marketing distribution 


2/ Blade, O. C., National Survey of Burner Fuel Oils, 1955: Bureau of 

7 Mines Inf. Cire. 7730, 1955, 20 pp. (In cooperation with the American 
Petroleum Institute). 

3/ Blade, O. C., National Annual Diesel Fuel Surveys, 1950-55: Bureau of 

7 Mines Repts. of Investigations 4746, 1950, 25 pp.; 4830, 1951, 12 pp.; 
4935, 1952, 22 pp.; 5008, 1953, 24 pp.; 5084, 1954, 24 pp.; and 
Inf. Cire. 7737, 1955, 24 pp. (In cooperation with the American 
Petroleum Institute). 


Google 


of the various fuels represented. The geographic areas are five general 
regions of the country containing 14 marketing districts. The areas are 
shown on the map (fig. 1) and are the same as used in the current diesel- 
fuel surveys. 


Summaries of the results of the tests by grades and by regions, com- 
pared with data for 1955, are shown in tables | through 5. Average values 
of selected properties are shown for the number of fuels represented, and 
minimum and maximum figures are given for all the tests indicated, where 
possible. 


EXPLANATION OF TABLES AND FIGURES 


Twelve laboratory tests, selected by the subcommittee on fuel 
surveys of the Automotive Research Committee of the API in consultation 
with the subcommittee on fuel oil characteristics of the Oil-Heat Institute 
Technical Division and made by procedures approved by the American Society 
for Testing Materials, 4/ were used to analyze the samples of burner-fuel oils 
in this survey. By agreement with the cooperating agencies, identification of 
the items is confidential . 

Each item in tables 6 through 10 is a complete analysis of one sample 
of burner-fuel oil. The tables are arranged in five groups, according to the 
grade designations 1, 2, 4, 5, and 6 stated by the manufacturer. Each group 
of data is subdivided into five tabulations according to the geographic marketing 
distribution of the fuels represented. The geographic areas are made up of five 
general regions divided into 14 marketing districts as follows: 


Region Districts 
Eastern A, B, C 
Southern D 
Central E,F,G 
Rocky Mountain H, 1,5, K 
Western L,M,N 


4/ American Society for Testing Materials, ASTM Standards 1955, Part 5, 
Philadelphia, 1955, 1,460 pp. 
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The regions and districts are indicated in figure 1. These areas were estab- 
lished by a study committee of the API and are based on fuel-distribution 
systems, refinery locations, centers of population, temperature zones, and 
arteries of commerce, such as navigable waters. The districts are the same 
as now used for the diesel-fuel surveys but are different from those of the 
motor-gasoline surveys, 5/ 


_ The data in tables 6 through 10 are arranged, within each grade 
group, according to the regions where the fuels are sold. In each regional 
tabulation the districts where each fuel is sold are given in the second column. 
The listing of the districts indicates in decreasing order the relative volume of 
sales for each fuel. Thus, the first district listed is that in which the greatest 
volume of a fuel is sold, and the analysis of this fuel is tabulated in the first 
section of data under the region containing that district. The second section 
of data, separated by a line from the first section, contains analyses of fuels 
that are sold in greatest volume in districts of other regions. The first section 
of data in each regional tabulation might be considered to represent fuels of 
major distribution and the second section to represent fuels of minor distribution 
for that particular region. It is possible that the sales volume of a given fuel 
may be highest in a district of one region but that the total sales in districts 
of another region may be greater. Consider, for example, a fuel distributed 
in districts C, E, and F. The greatest sales volume might be in district C of 
the Eastern region, but the combined sales in districts E and F of the Central 
region could be higher. This fuel would be listed as a fuel of major distribution 
in the Eastern region and as a fuel of minor distribution in the Central region. 
It is believed, however, that in most cases the region of greatest sales volume 
will contain the district of greatest sales volume. 


The first column of these tables shows item numbers of the analyses, 
each of which represents one sample of burner-fuel oil. The same item number 
in different tables indicates that this fuel is sold in more than one region, and 
the analytical data are repeated. 


The column headings for the data show the primary ASTM designations 
of the test procedures. Ifa test was made by another procedure, the exception 
is indicated with a footnote. Viscosities of grades 1, 2, 4, and 5 burner-fuel 
oils were determined in centistokes at 100° F. Viscosities of grades 5and 6 
fuels were determined in Saybolt Furol seconds at 122° F. 


5/ Blade, O. C., National Motor Gasoline Survey, Summer 1955: Bureau 
of Mines Inf. Circ. 7746, 1956, 24 pp. (In cooperation with the 


American Petroleum Institute). 
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Occasionally a certain property of a fuel is not within the limits of 
the requirement of its grade, 6/ That figure is noted but is included in the 
average and minimum or maximum, Most such exceptions are viscosity and 
sulfur content. Some of the properties were determined to the nearest whole 
unit, and the figures therefore have no decimal. Detailed data for ash are 
omitted from tables 6 and 7 as this test was not required for grades 1 and 2 
fuels, However, as figures for this property were included in some of the 
analyses (less than one-half) the summaries of the results are shown in tables 
land 2. Distillation data are shown by ASTM Method D8 for grade 1] burner- 
fuel oils and by ASTM D158 for grade 2 fuels, and for grade 4 fuels where 
given. 


Average values of seven or less selected characteristics of all the 
burner-fuel oils indicated in each of tables 6 through 10 have been computed 
where possible and are shown at the bottoms of the respective tables. Averages 
for flash point, cloud test, pour point, and corrosion are not given. Minimum 
and maximum figures are shown for all the properties. 


Summaries of the results of this survey, compared with similar results 
of the 1955 survey, are shown in tables 1,2, 3,4, and 5 which include figures 
indicating the ASTM limits of the requirements of grades 1, 2, 4, 5, and 6 fuel 
oils, respectively. 


6/ American Society for Testing Materials, Tentative Specifications for Fuel 
Oils (0396-48T): ASTM Standards on Petroleum Products and Lubricants, 
Philadelphia 1955, pp. 184-86. 
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TABLE 9,--Analyses of grade 5 burner fuel oils, 1956 


Eastern region: Districts A, B, and C 


Sa cad 


Viscosity Carbon residue, 
Flash Kinematic urol Pour Sulfur Ramsbottom 2/ 


Gravit Doint at 122° F, Dont content ASTM 


0524 
Distributed On 100 percent 
Item | in districts 1/ somple, percent 
268 | A,B 5.8 
269 B 3.9 
270 | B 7.90 
271 B 3.1 
272 B, A,C, D - 
273 C - 
274 | C 5.50 
275 | C 4,20 
276 | C 6.00 
277 | C 6.2 
278 | C 5.6 
279 Cc 8.34 
280 | C 2.9 
281 Cc 5.43 
282 |] CE 5.00 
283 | Eastern Canada 4, 9.1 
284 Do 4/ 6.05 


291 E.C,G 
_ Average (19 samples 


Minimum 8.4 | 136 : 
Maximum 23.6 270 135, 


Southern region: District D 


Minimum 
Maximum 


04 
2.00 .09 
291 E,C,G 11.6 198 - - -5 2.4 4.6 .08 - 
292 =| E,F,G 14,3 160 58.6 20.0 -25 41 7.0 01 | 
293 |E,G 24.8 - 48,7 17 -20 54 4,13 .05 .20 
294 1G 9.2 198 49.1 22 -5 1.27 - 3 .12 .25 
295 |G 5.5 240 - 16 0 885 = .00 ei 


1/ District letters refer to the oreas in which the fuels are sold (Gee fig. 1). Ineach item the arrangement of district letters indicates in decreasing 
order the relative volumes of the fuel. Fuels listed above the lines separating items 284 and 290 in the Eastern region, items 285 and 272 in 
the Southern region, Items 301 and 282 in the Central region, and items 318 and 303 in the Westem region ore generally sold in greatest 
volume in those respective regions, The fuels listed below the lines are generally sold in lesser volumes in the respective regions than in some 
other region. 

2/ Some of the determinations were mode by the Conradson method, ASTM D189-52, and the data converted to Ramsbottom values using table 1 and 
figure 4 in the appendix of the Conradson method. 3/ Does not meet the requirement of fuels of this qrode. 

4/ Produced and distributed in eastern Canada, north of districts A and C. 
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TABLE 9,--Analyses of grade 5 burner fuel oils, 1956 (Cont.) 


Centra! region: Districts E, F, and G (Cont.) 


| saiee 
Kinematic eas Sul fur Ramsbottom and 

Grav} ve at 100° F. we content ASTM Ash el lens 

Distributed D297 D8s D97 D129 On 100 percent D482 D9I6 


2%| G 14, 3/ 15.15 1 
27; G _ wd 
298) G,O 2 
299, G,D .20 
300; G,E .20 
30) G,E, F .3 
782 F 
Average (17 samples 0.21 
Minimum 0.03 
Mox oy 7 
Rocky Mountain region: Districts H, |, J, and K 

302} H 0.0 200 101.9 39 10 4,235 14,4 0,01 0.0 
303; H,L,K, | 17.5 300 167 38 40 4,7 4,4 02 Trace 
304; J 7.2 235 - 17.4 5 2.% 6.42 016 0 
305; | 6,6 250 47 0 16,0 =5 2.40 4.9 003 2 
306; K 21.4 300 - 36,7 40 1,20 6.1 01 10 
307; K 14,7 214 179.1 39,0 10 1,56 9.64 .08 2 
308| Western Canaday/, 10.5 165 75 15 5 65 6.03 Trace 8 
309 Do 5 _ | 20,5 245 3/ 13,5 12 50 94 1,75 .01 J 
Average (8 samples | 12.3 | - | 7.3 | 266] = - | 2.33 | 671 | 0021 0.20 
Max imum 179.1 4,7 14,4 08 .8 
Western region: Districts L, M, and N 

310; LM 12.2 210 0.06 0.10 
31) L,M 13.6 200 08 .20 
312} L,M,N 14.6 200 04 .2 
313} L,N 11.8 184 .04 .10 
314 04 1 
315 .05 1 
316 03 1 
317 .02 | 
318 . 02 .10 
396 Trace .8 
309 01 1 
Averoge (12 samples oar nee aes a A ee 
Minimum Eee Trace Trace 
Maximum 0.06 0 8 


1/ District letters refer to the areas in which the fuels are sold Gee fig. 1). In each Item the arrangement of district letters Indicates in decreasing 
_ order the relative volumes of the fuel, Fuels listed above the lines separating items 284 and 290 in the Eastern region, items 285 and 272 In 
the Southern region, items 301 and 282 in the Central region, and items 318 and 303 in the Western region are generally sold in greatest 
volume in those respective regions. The fuels listed below the lines are generally sold in lesser volumes in the respective regions than in some 
other region, 
2’ Some of the determinations were made by the Conrodson method, ASTM 0189-52, and the data converted to Ramsbottom values using table | and 
~ figure 4 in the appendix of the Conradson method. 3/ Does not meet the requirement of fuels of this grade. 
5/ Produced and distributed in western Canada, north of districts H and L. 
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TABLE 10. --Anal yses of grode 6 burner fuel oils, 1956 


Eastern region: Districts A, B, and C 


Lu oint at 122° F, sedimen 
ae ee ee 

097 On 100 percent a 
aes Percent V 


sample, percent 


Distributed 
in districts V 


9 10,3 9 6 0.3 
320 7.3 61 .020 4 
32) 11.8 82 05 2 
322 14.5 0 .06 2 
323 15.4 .0 .04 a 
324 96 7 .05 3 
325 10.1 2.30 .04 3 
326 14.8 3.88 .018 Trace 
327 12.9 2.09 - 3 
328 15.3 3.1 .06 Trace 
329 8 W.1 2.58 - | 
330 8,A 10.6 1.83 .08 .3 
331 8,A 12,1 3.37 .028 | 
332 B,A 9.0 2.68 . 066 1 
333 8,A,0 10.9 1,80 .02 <2 
334 B, A,D 10,8 .48 .07 3 
335 B, A, 0, C 1,7 .09 .30 
336 B,C 18,2 .28 2 
337 B,C 15.4 04 .2 
338 B,C 12.5 .04 2 
339 8,C,A 10.0 11.5 .040 14 
340 8,¢,D 14.3 6,0 .04 sl 
34) 8, DO 18.8 15.0 . 005 - 
342 8,0,A W.9 13.6 .08 a | 
343 Cc 13.5 6.20 - .27 
344 Cc 15,7 8.70 - 2 
345 Cc 14,3 4.75 - se 
346 Cc 13.6 7.10 .004 a 
347 Cc 15.8 7.8 08 5 
348 Cc 18,4 8.0 .06 | 
349 Cc 7.1 25 12.90 I .30 
350 Cc 15.5 50 6.05 O71 .15 
351 Cc 14,4 55 7,49 .030 | 
352 Cc 17.0 50 - .0 1.5 
353 Cc 13.5 20 9,72 .02 2 
354 Cc W.2 50 9.94 .04 .3 
355 Cc 16.6 50 6.2 .09 1.0 
356 C,eé 8.5 5 5.64 .015 | 
357 Eastern Canada § 15.5 25 5.30 05 .3 
358 Do 6/ ~{ 13.0 40 13.0 .06 4 
359 Do 6/ 40 . 064 .4 
.07 .05 
017 .3 
.05 1 
.013 - 
.05 2 
as —6.055_[ 0.23 
Minimum 5.8 140 : eae 1 0.0 0. 04 
Maximum 18.8 285 258 1.5 


\/ District letters refer to the areas in which the fuels are sold (see fig. 1). In each item the arrangement of district letters indicates 
in decreasing order the relative volumes of the fuel. Fuels listed above the line seporating items 359 and 361 ore generally sold 
in greatest volume in the Eastern region. The fuels listed below the line ore generally sold in lesser volumes in thet region than 
in some other region. 

2/ Some of the determinations were made by the Conradson method, ASTM D189-52, and the deta converted to Ramsbottom 

using table 1 ond figure 4 in the appendix of the Conradson method. 3/ Designated high-sulfur fuel, 

4/ Designated low-sulfur fuel. 5/ Does not meet the requirement of fuels of this grade. 

6/ Produced and distributed in eastern Canada, north of districts A and C. 

7/ Kinematic viscosity in centistokes at 100° F., not included in computation, 
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TABLE 10. --Anal of grade 6 bummer fuel oils, 1956 (Cont.) 


Carbon residue Water 
Ramsbottom ond 
a a a 
D129 On 100 percent D487 94 


Southern region: District D 


Viscosity, 
Furol 
DC at 122° F. 


Distributed 


Item | in districts 1/ MS pere | sample, percent | Percent | Vol, pet. 
360 0.06 0.3 
361 .07 05 
362 .017 3 
363 .026 .20 
320 .020 4 
333 .02 * 
334 .07 3 
335 .09 .30 
340 .04 <i] 
341 . 005 ~ 
342 .08 . 
386 .055 .20 
397 .07 Ja 
04 01 1,0 
Av | 0.045 | 0.28 
Minimum 0.005 0.05 
Maximum .09 1.0 
Central region: Districts E, F, and G 

364 E 12.6 180 201 30 4/ 0.88 11,00 0.05 0.15 
365 E 12.6 188 256 35 / 12.80 07 18 
366 E 6.6 255 134,2 35 90 12:5 02 .20 
367 E 10,4 235 240 50 - 11.3 5 .6 
368 E 5.7 160 203 35 3.65 18.8 042 20 
369 E 7 260 155 40 1,80 8.30 049 2 
370 E 12.5 210 155 - 1.51 ~ 3 
371 E -3,3 208 180 55 .766 15,82 012 Py 
372 E¢ 12 235 98.0 30 2.08 6,51 05 ] 
373 EC 176 6/ (318.0) - 61 7.0 013 - 
374 E,Cc 5.8 170 238 35 .65 1,67 05 2 
375 E, F 12.0 225 260 35 1.4 - - 15 
376 E, F 12.8 240 291 55 .80 - 05 20 
377 E,F,G 13,2 180 287 35 2.08 20.6 031 2 
378 E, F,G, J 7.6 190 244 20 2.26 9,4 .O1 10 
379 E,G 15.3 185 137 30 76 4,11 02 25 
380 E,G 16,0 190 120 ~ 1.30 4.2 Ad 3 
38) F,L,E,H 5.3 210 222 35 3,7 16.9 04 10 
382 G -1,1 280 124 40 1,40 - .30 20 
383 G -.5 345 110 45 1) | - , 008 2 
384 G 14.5 220 125 35 86 8, 87 .05 yy 
385 G 14,2 230 286 45 96 15.2 06 i 
386 G,D 11,9 230 278 35 1.58 11,26 055 .20 
387 G,E,D 12.2 228 188 50 2.85 4.9 07 q . 
388 G,E, F 15.1 198 291.5 35 1,056 12.03 042 .20 
389 G, F,E 8 194 290 40 20.0 022 | 
390 G, F, 1 15.6 200 285 40 - 2 om 
391 G, | 2.1 7 52 25 8.48 a) 10 
392 G, J 9.1 218 30 12,1 a) 

363 : 9,91 20 
04 Le 7 4 1.0 
Averag 82 30 es 7. | a a : P 0.18 
= Steet ole i 
‘eadiies 77 37 aaa 10 


V District letters refer to the areas in which the fuels are sold Gee fig. 1). In each item the arrangement of district letters 
indicates in decreasing order the relative volumes of the fuel. Fuels listed above the lines separating items 363 and 320 
in the Southern region and items 392 and 356 in the Central region are generally sold in greatest volume in those respective 
regions. The fuels listed below the lines are generally sold in lesser volumes in the respective regions than in some other 
region, 

2/ Some of the determinations were made by the Conradson method, ASTM D189-52, and the data converted to Ramsbottom values 
using table | and figure 4 in the appendix of the Conradson method. 

3/ Does not meet the requirement of fuels of this grade. 4/ Designated low-sulfur fuel. 5/ Designated high-sulfur fuel. 

oy Kinematic viscosity in centistokes at 100° F., not included in computation. ke 
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TABLE 10. --Analyses of grade 6 burner fuel oils, 1956 (Cont. ) 


Rocky Mountain region: 


eee 


0.0 aa 7 .o 
7.8 12.0 8 
14,9 5.8 al 
5.8 5,47 ace 
12.6 10,25 .20 
10.8 10.4 .20 
7.4 13.8 a 
10.5 8.0 FE | 
8.0 14.9 4 
7.2 21.3 1.6 


2.9 9.26 3 
DY 4 9.4 .0 
21.4 6.1 .10 
14,4 8.2 10 
11,7 12.75 2 
4.9 6,64 .6 
16.8 5.85 2 
10,0 4,39 3 


Minimum 
Maximum 


Western region: Districts L, M, and N 


41} L 15.0 200 160 25 1.55 - 0.02 0.2 
412 L,M 10.6 210 108 20 77 15.9 .03 .20 
413 LM 9.9 220 172 30 97 16.0 04 .20 
414 L, M,N 9.0 220 174 30 1.80 17,5 .05 3 
415 L,M, N 9.0 200 100 20 1.70 16,0 .05 .2 
416 L,M,N 9.0 210 155 30 1.75 17,4 05 2 
417 L,M, N 11,0 230 245 40 1.86 18,0 .06 
418 L, M,N 8.5 204 170 25 1.32 13,7 .06 1 
419 L,N 8.9 188 110 25 1.71 16.5 .08 .10 
420 L,N 7.1 178 168 30 1.71 18,2 .06 .20 
42) M,L 8.6 182 166 25 93 - 05 .10 
422 M,N 9.7 198 170 20 1.35 12.1 05 1 
423 M,N, L 10,0 210 118 30 1.78 14,0 07 1 
424 M,N,L 11.5 188 178 - 1.80 15.5 .08 1 
425 N,L 9.2 196 172 30 1.58 . 07 at 
426 N,M .02 .10 
427 N,M 05 .10 
38) .10 
394 8 
395 F ; : : 1 
408 Western Canoda 4/ : F : .6 
409 Do 4/ z 2 
410 Do 4/ 0,0 25 4,39 1 
Average (23 samples) hog EA A RS SP as. ai 0.2 
Maximum 16 6.8 420 245 18. 2 8 


1/ District letters refer to the areas in which the fuels ore sold (see fig. 1). In each item the arrangement of district letters indicates in 

= decreasing order the relative volumes of the fuel. Fuels listed above the lines separating items 410 and 378 in the Rocky Mountai: 
region and items 427 and 381 in the Western region ore generally sold in greatest volume in those respective regions. The fuels 
listed below the lines ore generally sold in lesser volumes in the respective regions than in some other regions. 

2/ Some of the determinations were made by the Conradson method, ASTM D189-52, and the data were converted to Ramsbottom values 

¥ using table | and figure 4 in the appendix of the Conradson method. 

3’ Does not meet the requirement of fuels of this grade. 4/ Produced and distributed in western Canada, north of districts H and L. 
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